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[»#«4] ttlBT^tt, ftfSNR, Hj. n (n=l, 2, 3, R: 

7;i/3f;i/«) fc«^**fc^ttT**£fc i#M3 ©faftfr- 

# * x & mmn&mw icmm a * * xi t . 
tu taafc k a *i & SfKMH k mmm & * xi t & * & ^ t & £ *■ « 
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[»#*8 3 N0 2 _ St) t N03"©v^i , 4^7b^$:^t^7K^m{c^U n>S?fb 

WIB***K:»Ufclft. «9K*«l(llSK:ilft<W!t&^«'t6XfitS:*tf4 i *ffr 

[»*«9] LT, Ti^-T (NHj) fcJMMt** ( 

H 2 o 2 ) £$6* (H 2 0) fcfc*trtB#*«fc«v**£fcfc4*«fc'i-*»#£8 

[f*aiO] MIB*^i:LT, (HNO a ) fcasAntfefe©*: 

[•#311 1] ry^-r (nh 3 ) taint** (h 2 o 2 ) am* ( 

H 2 0) t^^I^SSWl.Igi:, 

[ff#*i2] tfriM&JtlKtt. ^y^^^ tf b 5xf v i/ y 
[0001] 

tt. mzmM (o 2 ) rpiz*v> (o 3 ) fc-g-t?:^./^^*.*:-?- h5if;i/t;i/ 
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VS/U^r-h (TetraEthylOrthoSilicate : TEOS) HZ-gAilZBLlfcUZ. (&. 

T, Og/TEO Sfcfo%x£.m-?o ) &M^fc3»»fl:^ft««*ffi (tcvDg 

fe^wflc««o§ajB*«SK:s-r*. Tientsin*. *«ijiiifK:iasa-&*cv 

DK©«K*«««Btlif©-fb^»3!fettKK:j:oT«*l/ - h^tcg§LT»S$:gtf 
[0 0 0 2] 

[&#©&ffi] 

aasrwiw-t *iifiiiR©j*R&ii5©M»#ssssftT^*. zti^^m^^mr- 

[0 0 0 3] 

*©J*Rtt«tt»/*R®©#*fc:»<«#U i©J:-5a!Tift«#tt© 
IBWttOgMKtfffiH (Low 0 3 ) *#T"T*H:#&*lfc^#, Og*K#WH (High 0 

3 ) /*R*ttTT***K:3Wi*. 

fcfc, «T> OgiRflWW^Og/TEOS/gJfctfXfcHighOg/TEOS Jx.foXX£ffil, 
, ifflRJS^Srfflv^feCVDjSStcAyrtKanfcnafc'fti'Ua^RSHiBh o 3 / 
TEOS Si0 2 RilW-T*. 0g«|K#ffi^0 2 /TEOSEfB:*f:*«:Loii Og/TEOS £J& 

#*fc#u rcsjs^^ftfflv^fecvDffijcj: »j«Ra*ifcnBjfb2/u =i>R 

&Low O3/TEOS Si0 2 Rt^-r-l)o 3&{C, -r^T©0 3 ^|6S:-g'tJ0g/TE O Sfi 
/S#X£M^feCVD?£fCj: Uj£)BI mfcS/'J 3 >RSr#tC0g/TE0S Si0 2 

[0 0 0 4] 

m 1 6 1* T*ffi#tt <d mm k. ± y it^s bfe^i&^tifflHT'fea. 

«*, r©«to^T««#tt&SStSfea. HI 7 (a) (d) tc^f 
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5. mt>. 

(i) «jaBtlfK:^5Xvflg»"t6*jS (HI 7 (a) ) , 

(ii) »«)KffiS:^9XvCVDS10 2 K-eai*a (EH 7(b)), 

(iii ) High Og/TEOS CVD Si0 2 Bl©f8;18ltft £T*M t b TLow Og/TEOS CVD 

sio 2 K 017(c)), 

(iv) &V^@©Low O3/TEOS CVD Si0 2 M&^L, -£©itffi £ ^9 Xvii 
bfeft. High O3/TEOS CVD Si0 2 R&JB J* (017 (d) ) 

-hSH (iii ) £ (iv) tt. Low O3/TEOS CVD SiO 2^tHigh 
0 3 /TE0S CVD Si0 2 SfflV^5i t il 

[0 0 0 5] 

BP*), 

fCtf&oS««*ofc. Z.<DT=.tb, :/5:XvKJ:*&1C*frtt+*T©*jaiR3SS 

*® ic o v * t &&<f tf«iiMt T* £ -5 £ v % e> *> tt t? ti & < , ■?- © iSft&JSf t & 

*. 

[0 0 0 6] 

(ii) WIBS:^7X7C VDSi0 2 K»aiC iot^ItSjgT'li, 7^ 
XVCVD(CJ:S^a^#}CioTliHigh Og/TEOS CVD Si0 2 Kfc©3t-&tt#* 

B?g©High Og/TEOS CVD Si0 2 Jg#*#?>*l5o b#«b, ^7XvCVDSi0 2 i 
[0 0 0 7] 

(iii ) Low O3/TEOS CVD Si0 2 JgkWBL IC <fc SaScfl^&T- fcfc. Low Og/TEOS CVD 
Si0 2 KltHigh Og/TEOS CVD Si0 2 RfcSftTWtttf «fc < , *®«#ttS:?B*Tf 
£3„ bfrb. Low O3/TEOS CVD siOgttii^&fcjSWWtt&^-rft-ktc, i© 
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^^(Dfi&mt UTtt4>&< t% 1 0 0 nm©SfMI?*5. lot, SSH 
[0 0 0 8] 

— Low Og/TEOS CVD SiO^OD-ftfc *J JC, teffiTT'tfJOg/TEOS CVD Si0 2 ffi|£ 
*MWtCttLow Og/TEOS CVD Si0 2 Kt|Bl^T?fey, iHl^&SlfiT'fiSiifflA* - > 

(ilfijv^v^v*,, 

(iv) Low Og/TEOS CVD SiOgKMMil^W^wy^XvMMtC i-SBJcS^'&T' 
[0 0 0 9] 

*h£ missions, jia*o«a^t<z)f*3Sn»«ix*^/^s:«v^*ri:*i<, «* 

[0010] 

^mMmitffiVk-t&tcib, m^imm<omm^ ««in®ffl*ji*jSK:«*; 
r ti & © % * & # ^ x & m mwif&mm tc mm £ * xg t & * -r 
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. ^^JlXi±^«S©e>*»M*i^-* ? mffibT^-2)ii:&#^h U 

tC«y, *rffET5>ti, fb**NR n H 3 _ n (n=l, 2. 3, R : TJV^JV^ 

tt»c«y, tfrSBT^-ffe^Wtt, fb^RNH 2 (r : ^#») &£-r*<ffc-&* 

[0 0 1 1 ] 

BllifS:a«Mfc***K:»-rxgi:, firflB»IMt**K:«b;fe*, irjiB«J&BI®_h 

*^Mi:br, r^^-r (nh 3 ) nmm^m (h 2 o 2 ) t«* (h 2 o) 

0fBig©f§^li, *$£8KiflBtt©¥*tt&*©9^;&&clcffiy, ft? 
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ut, mm (hno 3 ) zmta ht=.^<D^m^^>z.t.^mnt.h, 
imm<D$&qn$. ¥m#.mm<DW&xmcm y , t>^-t (nh 3 

) fciftHMb** (H 2 0 2 ) £M* (H 2 0) fcfc-£-fc»-&**«:Wr*Xgi: 
, l9ffi»-&**if«>NO 2 "*0fNO3"fl!>iiKjS<macDJBSta:* J:e>tC, Kii-^ 

[0 0 12] 
[0013] 

{C#f LT^y^-^ffUB*:^ LTV «fc ? tc LTmy^^StlfcS/ U n 

ik m \z & v * m i t m & ^ -r « ^ t # x g * . 

[0014] 

#S3!HJ!#©llMEtCj:;ft}f, -hIE©J:e>}C, «R®tLtffli"j3>ifti 
*<B»rtRffl-hK:Hi«h Og/TEOS CVD Si0 2 K£^f£Lfcl§-£, SjEKKSilffi 
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*fcfflv*fcs»afc'ffc8rctt, i o o oic-ftfiSflDiffaTTfcin^asii-r*. £©* 

[0 0 15] 
[0 0 16] 

o ffi v % IHgP & iciisb i& to r i: # "C* « . 
fcfc, Sa«©^*, 3EK&©::i:#9!&**i:*ofe. 

©©*§-£, ±flBN0 2 ~fttfNOg~tt, 7>=t-T (NH 3 ) fcfflUft* 

* (H 2 o 2 ) i;?fck (H 2 o) fc&*tf»#»*Wi*S«K:4fi!t"t*ii:*<Tf* 

*. i©»-&, Tifilfe^ttfeai^^SOKl^WJ&NOg'JfcOfNOg^flltt, T> 

(nh 3 ) , iggjft*^ (h 2 o 2 > , stxfn*. (h 2 o) zm&Lx±m 

mtCftitT, (HNOg) #*jnSftfc**iRS:JBv*T%, _h 
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fBN0 2 "fttFN0 3 "S:^« , r6Cli:««T?*S. r©#-£, »jn? &mW. (HNO 

[0 0 17] 

K<*"Tf*a*i**«. «TS i NBt ) ^©Stffitcj&Blbfc 

^cssreiaiKSfi&fc©©^, Og/TEos 

BtO^iigK: jam* Ti6«Si»K*1if©'fb^»«:tt*tK:j:*»*S:!fi<S 

So 

[0 0 1 8] 

U ->;i/-^Wtcfev>Tt±, MWiz£VH 2 ocKif^wiOHafitc is* 

High O3/TEOS NSGfil SGmtlZV >^tfU>%f<Dyfny>)$:-S$.te\>^ 

© ipihj wftsjts***® * a - ^©®*&t>*-e 4x tc i « at 

[0 0 19] 
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iff 2 0 0 1 — 001759 



[0 0 2 0] 

TiffiJf fcbTLow 0 3 /TE0S CVD S i 0 2 K £ J§ V<> 3 BjcfC^iS Low Og/TEO 

S CVD Si0 2 ^t±High Og/TEOS CVD Si0 2 KfcJfclKLTRJSttfSey, R#fC*<© 

£ft&©*«##|l8£/**©iR*riM hfc*y, tflW^fiKW©*^- 
ft "R * & ffi it b T V % £ t #jt & *i £ . 

SlfcKffi&JgJfci-iJlMMbBt. «VMij»CVDiatJC J:*S/U =r >»fbW* 
i/'J3>^«tt, ««>TttR(c«n*fc»K:5K€T?»y, K*fc#<©fcK«:* 
*fcv*. ;rft&©*ffiMbS*»K^y 3>BMbJR&7gJ*LJ:5i:UT%i, S/'Jn 

>iMbiJi, s/un^fiftMttfb^wcscjeTfftoT, -tffl]ffte»'fbKtti 0 0 0 

[0 0 2 1] 

>S-fbK©*ffiS:»«lbTxy^>yffM&-i-*r fcttfi<*ie,tiTV^*. ift 
&Oai'y^>ir#K:j:yxty^>^atife««JBtWtt, ft^»tcSttT?*y, *» 
o|&/jNfc|!afli#Wixy^>yft££KTV*-5. i4xe>©#fi(Z)x«y^>^?L^ 

J:y*Bf«##*U *fc<fb#tttc$SttT»*S©-c, BMb*!Jfc:J:oT**fc:BMb 
[0 0 2 2] 

ioi^tc-fb^WKjiJjasnfes/y 3>K-fbiittt, ©*««:■£*, 

®<DIHIif!iAN0 3 /TE0S fijS#;*©*|IB»£j*tt©*®iRj»iM hilti§. *W 
£fifcW©^— fcaSIBfcilfcteitUT, High Og/TEOS CVD Si0 2 K©J&K&{£jib 

» T*«#tts^K?B*a*T, s/y n>a«^®ic^Kbfe»-ir^^<iBi- 
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[0 0 2 3] 

T (NH 3 ) Y^Vy (( NH 2 ) 2 ) , *V*t±75 7* (- NH 2 ) 
Ifilt. S/ >J n >®Hb§^ ^> U n >Sfl:BI©8WK: <k & -f x y =f- y f u - h 

•yf>^U- htcitgcb-Ci/U znymmmcDx-yf-ytfu- h#«SBtcigv^i: 

(a) T>^-T (NH 3 ) 

. SAT&umx'it. ms:±> yy^-r^^m^Ty^-^^m^oH nm-t& 

*»'ftr> i E-9i>.©ll*f*ti:bT. ft^NH n R 4 _ n (0H) (n=l~4, 
R: TJl*cJim) X*7*-i*ftZ>ft-£mZFa^2>Z.£tfXgZ. -hia-ft^ 
(CfeVNT, n=2fcU R&CH 3 *l*ffcS? :* ?-toT > ^- A ( 

N(CH 3 ) 2 H 2 0H ) 

[0 0 2 4] 

(b) t F5S?> (( NH 2 ) 2 ) 

mUX°Wi#X°&$>. *»*ttt (N 2 H 4 H 2 0,N 2 H 5 0H) ii&U, 

T;i/*Uil*S„ fc: Kv^CDSg^fti: LT, (NR 2 ) 2 (RliCH 3 ,C 2 H 5 ,C 3 H 7 ^CD 

R^CH 3 ©i^, Kv^">N 2 (CH 3 ) 4 T'fe-5 0 
[0 0 2 5] 

(c) 75> 



ttiSE^ 2001-3008762 



#2 001—001759 



T^^tbT, NR n H 3 _ n (n=l. 2, 3) 

(d) 7^y<fb-£% 
r?;i (-nh 2 ) zm-f&^mit'kmx'ibz,. 

[0 0 2 6] 

75 Jit&mtLT. 7 5.J<<yi£y (7-U>) (C 6 H 5 NH 2 ) , 75;7i 

(c 6 h 4 nh 2 oh ) &if£Mv>5^i:#T*£6. 

trtt'feS. t£oT, Z.<D%m(D^.v^y^fmt.±.m (a) ~ (d) 

ronsta-etiu ^-ft;Mi:bT> iam-fb*ig> mm. mm. ^rn^^it 

(a) mmitfcm 

1$UT*WLfoT*&Z>„ mMLX* (H 2 O) £2B£8§CD^t (O) & 
[0 0 2 7] 

(b) **Jy 

ffif^tfes, 3iE«iLT^^-7- (o 2 ) £%%.M<nmmm* (o) 

(c) (hno 3 ) Rtfi&m (h 2 so 4 ) 

o 2 ) , wmm (H 2 so 3 ) fegtfb&li: LT/8v^r<>:#T*£3,, 

[0 0 2 8] 

r*i"b<z>^ffc3U (a) ~ (c) tcfc^s^ii^ii, %ffl<£^i,zmmtpT*mftffl 
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t, io»w©iftfl:«ftt±ia (a) ~ (c) (DMtibwicmibn-?. r©<fce>&tt 

(Si ©5IJ&©?£«) 

M^fc¥#{*«©»t#SsK:o^TSiJI*-*. 

[0 0 2 9] 

«W*S*©»5S*ffiS:3S-r7a-^-^-hTf»»;, 02 (a) (d) 

K*#H^*T'^ji i o o'cjcanaft'TS. zituciy, @2 (a) ic^f =fc e> fc 
, *m>tiammi l*H#BMtU Si0 2 *»&feS»BHfcK (T**) 1 2#?gfiltS 

[0 0 3 0] 

TJ8JS 1 2 i: bTS/U n^fi-ffcR&TIM*'* 5/ U n > 6 * S 

¥#ft*IKl 1 &a*ffiC VD^BftlCAtU ^"^n-;i/S/9> (SiH 2 Cl 2 ) t7 
>^-y (NH 3 ) jfrbfcSKiStfXfefflUT, «I7 5 0lCtMffCVDil:I^^ 
(T*Jf) 12 5:Mt5. 
iti&©S/U ■=i>Mltm j PZsV 3>fiftK#j*Rfflfc«>©T*fiJBl 2h4U, 
T«* 1 2 ©*H#*J*WW 1 2 a tft*. £*l&#«J*R3|iKl 0 2 &«J** 
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[0 0 3 1 ] 

^(Drmm l 2^©J«R:Cgtt, ^XtCVDS, ©ffiCVDj&ftif 
J§*/*S*lfei£f&<©Tifi* 1 2©&®T*tt, 03 (a) 3£ V* KB 4 (a) 

[0 0 3 2] 

02 (b) izB-f^oK. *rtffliafi«l 0 2 SrT^'E — T**»6ft6i 
•y^>y*t> X»NH 3 +H 2 o 2 ©«^jS«*»&«E6x-y^->ir#K:«!(l'i-* 
. '©h£, TttJf 1 2<Z)^®«T> ; E — TlCiotxyf >y^il< *JStC# 
?L^^St?fe§5K-9Xji 1 3 ifiMi&&ti&. *-7Xl 1 3 tti-C'tei/U n>CD 

£03 (b) j£v^i04 (b) 
[0 0 3 3] 

$?>(c, WIi«i0 2S*^L-fet, 02 (c) {c^-t-<fce>ic ififlkfl:* 
#-fb3*u T*H 2©Siffitt^y 3>^fb^e>fc5lS«>T»^Jii 4t-il 

StlS„ i©il^©T*M 1 2C9*a©^M&0 3 (c) 3&W±04 (c) IC^ 
[0 0 3 4] 

if ic <k y ftft $ it s *», ^y^nWAa- /I/jH* # -t*$S® £ BfcaS f £ i: 
>Alc«Mx, f£|g#x£:L-t High O3/TEOS «R^S:SJi5^"r>AWJciayffi 

-r. 

fit, S«»S1 0 2 1:4 0 0TC7515 0 OiCfflSSffiiT'illllSSb, Ogi: 
TE0S5r^W(cS/S^-lt€>= ^fJtOBflffl, -tfflJRJB « fc, 0 2 ( d ) fCi* 
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*• i 

•TA-ilC, Till 2_tSCHigh 0 3 /TE0S CVD SiO £ R 1 5 a^jSStl&o 
[0 0 3 5] 

H5it r > ^ - r tc j: -5 mm&m £Mitmz*& mm t&m nzm* iz 

?R<Z)N H 3 SSlC^f SHigh O3/TEOS CVD Si0 2 Bt<Z)J*;B3&K Sr^t" 7 7?* 
£0 T*»fcbTS«RW*C$/y 3>^>ffcM (SiNR) #J*ffiUTl>&%0>* 

tcNH 3 mm (wt%) s:^"r 0 asfe, «»4^^yn 

>#M B %a®i:T*a)^ftii«6 0 nm/mi nSSHi: LTV^ 0 t\M<Dfc®>. 
NH 3 a)*©*Sffia&ffW &ftffllCj:5*H&a£f?;fofcV^ High O3/TE 
OS CVD Si0 2 K5:^L^»^(^^^SJ:fc^CoV^T : foi@*Lfco A f?J M; -t CD «fc 

epic 8 mo 1 %0>O 3 &**?#B»*^ffifi$&4 5 0 °C ICiHg&U 1 5 0»B©g 
[0 0 3 6] 

H 5 tC^f £ e> &C, T^^E — Tig^O. 0 5wt%^fel. Owt°/o0£^I 
HT% High O3/TEOS CVD Si0 2 IRcOJER^jSftittt 1 0 0 % tC^S V S: ^ IT 
. — ABJCDWWett, »6 0%T?»»J> □PPCDK»Ttt*5 8 7%tM*J* 

^<Z)^£te. Sffi^a^ 5 T > ^ - 7*MC J: £ X y ^ > ^ffi £ # T? ft < , 

s^T^fl:*^ High o 3 / 

teos cvd sio 2 moi&mzM? &&mfeft&(nffi&Km^3bZ> r t £^-rt>tf) 

-T0)«f6 0. 1 w t %HT © 7 > € - r*^M t Sffiffll S: o 4 (Z) ^\ # 
tC«F*bV^ ZltUCky* ^4 K©fi:v\ *ffi^5t&*^High 0 3 /TE0S CVD SiO 

[0 0 3 7] 



ffi!E## 2001-3008762 



#2001-001759 



•^•M & ffi V \ T «® ftJCffiil * iff o fc fC o V \ T % USE b fe . 

ffl7>=E-rlS?:0. 1M1. 6wt%©|ircSE'ft;S-ttfcfc<©«:E^fc. 
[0 0 3 8] 

«Jt (%) «:a*U IRtttt^RBftyTfaUfcNHg ?IK (wt%) SjR-*-. & 

m/mi n LtnS. 

J"Jn>lftR (Si0 2 K) ±T'High Og/TEOS CVD Si0 2 K£f&BI 
L tcrnS ntfCMmmtt (OBI) ti/';n>l« (S iNR) _tT*HC<f£BIL 

[0 0 3 9] 

0 6lC^-rJ:e)tC, OBl-RtfABlCDKWttiK:, r:^ — T«K0. 0 5wt 

1 . 0 w t %?:jgx.SJ!£v^HT% High Og/TEOS CVD Si0 2 &©J5&fi&,K 

&High Og/TEOS CVD Si0 2 K&jgffc-*-* r 

High O3/TEOS CVD Si0 2 Mfc^ffll L fc*-&©J««afl[JfcKl-3 V^T fcN£ b 
[0 0 4 0] 

WiS/'J n>M-ffc^^®mt--§)^mffi$:^KUfe©*,tC, O3/TEOS MiStf*?: 
JB^fcfSJKSrff ot^Sfflt', ^fS^JlfcHigh O3/TEOS CVD Si0 2 Ml 3 ©SfsKr 

[0 0 4 1 ] 
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tv^fflt-, ifctfnrflBfcfcS. BP*>> Mill 2 a©afc ■ 

KS:ffofe^(c, «J*JR|£«1 0 2fel OBJW±fflA*K:«SU *<D%k\Z, Hi 
gh Og/TEOS CVD Si0 2 R13 fc^LTfe, ^^tlfeHigh 0 3 /TE0S CVD Si0 2 

[0 0 4 2] 
(»2©3&66©«*J») 

*!§B>9©^2©||^cD^ffitC#€.SfiS;MtS<Z)ai[e*^ J RO f ^©^e*S 

H-ffe) 2 ^r-y ^ffl*fflS!cS®aW5fc^fe (Hi#i) . fit, ^© 

[0 0 4 3] 

•r©i§H-iCo^T. H7 (a) Mi 7 (c) £#flB b ft # & a 
Sfc-fft^JtC. 07 (a) IC^fi-MC, ttttdtlfrKl 0 2 3©« 
*ftSt£«10 2tt, 2/U n>*e.«5f*#ISl 1±(C>>U n^gftKl 2 ( 

LTtt, 5?*n-;i/S/5> (SiH 2 Cl 2 ) £Ty=e-T (nh 3 ) 
$J7 5 Ott^S, 

&V>T-> 07 (b) tC^1"J:e>iC, 0 2 5:IM*i* (SMfcM 
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[0 0 4 4] 

• iftHft7fC**aiS ■ ■ ■ 1 . 0 - 5 . 0 w t % 

• i&Wtitfcm&UBl • • • 6 0 °C~ 8 0 °C 

• mm^m • - • 10^20^ 
r©*#icaeoTaffis*«bfc»^ m^mmttizi o 5-1 0 s%t^^tc 

o 

jg®5:afcRLfc&i±, mmnm&i o 2&*&-t& 0 -e©^» matsumi 2 a 

Soffit. ^tT>K«W:irtCJ:U<eflia-ft**». Xtt, -fV^DIiWn-M 

7£ic, B7 (c) (c^-t«fce.{c, S^il«i 0 2 ^MififflSfSf 
(H33%*-f) tcAtu High Og/TEOS j*K#*&MjS**>A|*k:$£»J {&•*-. ^g- 
LT, fi«SS 1 0 2 & 4 0 0 'C »S 5 O 0 TC ffliSI«H I, OgilTEOS 

nzmmicRmz-Gz, T.ovm.^m^mmun-t^z.tK^^, 07 ( C ) 

{C^$tlS«k^J&> High O3/TEOS CVD Si0 2 H 5^^Stl« 0 

Hi 3 (a) i±, Til^i' 'J n >gft|gt'fe5l^ffl, _hIB l x-r y 

[0 0 4 5] 

it i: © B8 # t c o v n t -f ^ ^ y H & 6 . 

• iS^-fbTKfgTKiSS • • • 8 0 °c 

• Aa&iai 0 3- 

Onm/min?:l$tlt^S c m 8 &C^3 ti* <fc $ (C, iggtft#Sli#©iI,K 
#1. 7~5wt%©«gHT-, ®Si&©fig«it«M:A->U3>#MSa«-hT-© 
fit (10 0%) <fcU*£<fcU, 10 5%Ht45, rODittt. J/'J3>1 
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[0 0 4 6] 
(TfcJitfS' U =t>8Mt: BIT- 

£©»^fc-3V*T. 09 (a) (c) &#{BLfc#&StH!'r*. 

*-TS*J{c, 0 9 (a) ic^-Tidlc, «««Sttl 0 2 &qiflf 
l o 2tt. i/';3>^?>^5^iMii i±(ci/'Jn> 
K-fbJKl 2 (TttJf) £JgfifcLT/a&.. 5/'J 3>ttffcKl 2tt, Mill 

&ki i (H^-e-f) i*hca*u a**#H**Ti»i i o oviztum-t 

tfcv^-e, 0 9 (b) ic^-f <fce>fc, ^*i^a*i o 2 &nh 3 +h 2 o 2 +h 2 
«-£-{cii, ifflNHj +h 2 o 2 +H 2 o?g^?S$:li-r%©i:-r^) . rtuck 

•J, fefcBIBl 2 a^iO*iBi»cK*fCWaj|x, Mill 2 a«i*JtStl6. 

r©»£©*H&K*#^&K»*tcov*T 

[0 0 4 7] 

mmz&'gLfr&it. s±i«a«i o 2&*gt-r€.o ■*©*, s«i2a 

*tc, 09 (c) tc^fi^tc, »j«lias«i o 2 fe«BIS5«©RiS^-^>^ 
(H^itf) IC**u High Og/TEOS fcfijS^* > ffi"*. -t 

LT, Willi 0 2 £4 0 0-C7JM5 0 0 TC©«K«HTSlHI&U OgtTEOS 
t&g&lfttc.K/Sa-frS. z©:R»«:ffije©l9|ISfiarr*£i:K:*»J, 09 (c) 

£^3*1-5 «fc-5fc. High Og/TEOS CVD Si0 2 Ml 5 #Jt£E££ *l&„ 
[0 0 4 8] 

010(1 ±SB*®efcSC«£ LT, T^^E-r* (3 0wt%) tiKft** 
* (3 0wt%) fc*#i:©**J*#l : 1 : 5©*© («®35cK«A) fttf 1 
: 1 0 : 5 0©%© («B^C«?RB) &fflv*fc»&©, BUfci: 
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B SSV»fc»^Cfi»6jfil»Hlt 1 O^T'feSo 
[0 0 4 9] 

b^U »EMS:8 0TCK:#ofe** il«IW^il8il+*i:, «3S«0J*:Ri««ifc 
Hi o 0%K:»6nU *©«iii o o%jy_h©tf fc^-f. 

**tcj:yKfl:a*i, *®^K**{cMffi^-r*> (no 2 _ ) jfctfan*>f;*-> ( 
no 3 ") tf&mz&mzti, :me>©wi&*>f:4-> (no 2 ~, no 3 ") tf&m&i 

HI 3 (b) tt, i<DUft>^ftlt*t7D-fir-h 

[0 0 5 0] 

±tcj5^-ai, *w&JC*tf>©S!B**>fa-:/ (no 2 ", no 3 ") # 

(* 1 

i©§@*T*«, 8 0lCT?6B£|B«aS;ftfc±«B*®&fl*AK:*rU I®FT 
IR (Fourier Transform Infrared Absorption Spectroscopy) ICi: *)-?■© 

bJHfimi£i£*.1t. WfeZtit-X'+V bJltmmx^t bJVU&KMLH. 

imm-\i&m*®9tteffiMTy : z-V& (nh 4 no 3 ) m^^mm 

[0 0 5 1] 

(« 2 ©Haas*) 
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z <Dffi&-eit* t>^-t* oowt%) tmmit^m^ oowt%) n 

tt*£0>^XJtAU : 3 : 1 5 7?ftS^ffi3c»?RtC*f IT, 8 0 lCT?(0«fi 

HUB*, **©ffiil*>f*>©»«fc©BB«^S!l^a*ifc. rc7)M€fcii>r^> 

>#«*fc£/astiTv>*#. «*-e^«atirv^*iB»*>f*>tt, no 3 ~j: 

y**©t9«*K^ft«ffi5BK>f*> (N0 2 ") ©ftKCD^tfWv*. 
r^T% Hi ojc5%u&«*aaJto«*ii:. Hi 1 tc^b£ffi®^>f 

01 1 {C^StiS «fc-Mc, SMafcR^tpcDCg^W (N0 2 ", NO 

[0 0 5 2] 
(* 3 (DM^M) 

(3 0 w t %) fciggtffc^ili* (3 0 w t %) 1 : 4 : 2 0 

• *®afcft?£fiK • • • 8 0 °C 

• w-mmrs • • ■ 1 o & 

[0 0 5 3] 

£©WSai*&Hi 2(c^-r„ HI 2©«lflUi, ^*Dbfe5iSE (hno 3 ) © 
BjtKMlC{±, (3 0wt%) tig^ft^fcig* (3 0wt%) tM* 
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W * > if * * *l T ^ & V * © # ffl ^ & ft fc . 

01 2 «fc U , S«5 0 0ppm©5§K©^aiC ioT, ^Wittf 1 : 4 : 2 0 £ 

[0 0 5 4] 

T%>, mttotzmmommzmm-tzz. tizzy. *B*n*tf»K:ffiM©«*© 
mm&-(*y (no 2 ; no 3 ") ^i^tsit^^i.. micsy, *Bsfc 

y^-T* (3 0wt%) fcaBMb*** (3 0wt%) t«*i:o#«HJt«< 

1:4 0:2 0 0 £ ^ ? ®#>T 7 — TtlM©iSV''*®35cKMT'fe o T %, */ 

• ^SBfcMIK^ODT^^ — • • • 0. 1 — 5. 0wt% 

• itSBfcSIMtpODtffig? (HNOg) OMiH • ■ • 500 — 2000PPM 

• mm%cMwtu& - • • 6o°c~ 8o°c 

• f&mmrs 10-20^ 

i©*#JCffioTaffigfcKS:ffo&»^ J**»«Jfcttl 03-108 
[0 0 5 5] 

iSffot^S. tot, gffiStSSt £<mc2X^y :/£g-r&igl tf>Hfi£cD 
[0 0 5 6] 
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(* i (Dmmm) 

n^&fc*^- hI2l&2 3 a, 2 3 b#Jg/SS*U 3 6 JifC 2/ U n >g 

-ftK2 4*^^;a^lTv^-5J:■5«5S«lRasl o 3tc, i (DmrnoM 

[0 0 5 7] 

01 4 ICaVti-ilc* #!gftS/U3>^e>a;S^- hBB*R2 3 a, 2 3b5:f 

/StfX&ffl^T, 7 5 0°C-e»l 5 0 nm<Z)S/U n>S*fclR (Sig N 4 I) £ 

#ClC, ifr&lRSftl 0 2©8rtlllfflS:Xyf>y#lC»bTx*;f>yu S 
&JcifcftJfilic(|L/TlK-ffc;b, *B35cKbfe 0 SH**©*:*©*^ ITU x 
yT-yift&il LT7>^ — 7*?£St&JBvv ©S&0. 05wt°/o^6lwt°/o 

[0 0 5 8] 

?^T% B5c^^4lfeTffiJS2 4. 2 5 0*®tcaJ¥6 0 0 nmCOHigh O3/TEOS 
CVD Si0 2 12 6 £jg/*l/fco High O3/TEOS CVD Si0 2 12 6 CDj&l^fr <D ? 
. O3/TEOS (DU&XX ft A t P<Z>**S>WLBl'&. 0 2 ^CD0 3 ^ffi8 mo 

l%ODffilli«««i:U 0 3 0*»fiiSS:4 5 0 s Ci:lfc o 

HI 4JC5%"t±^JC, y-hS2*S2 3a, 2 3 b *<Z) HiQ &*"*-&*J*«® tC 
»LT, *^M(Z)S^affi^a:S#^&mv^fe«laS:^Tot^(C, High O3/TE 

O3/TEOS CVD Si0 2 12 6$:Mt6I^tfT^fe 0 



2 3 
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• 



* 
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JC^BtbfcJt«S!«S:Bll 5 (b) fCa*-t. 
[0 0 5 9] 

015 (a) tt»^8;|«ffiS:3cK«!!abfe«lC, High O3/TEOS CVD Si0 2 13 6 
S»«bfe4:S(iDWTffiH'e»y, H15 (b) ii««RHS:**tfia*fK:, Hi 
gh O3/TEOS CVD Si0 2 13 7 SrJgfiRb i: g©WfffiH^*«»- EI 1 5 ( b 

) JCfcV^ 015 (a) £ |W[ b * CD \Z ttB 1 5 (a) [e3 D^F# b T £ 



015 (a) iZyjk^&olC S/ U =l 3 1 fC, «#*&0. 1 

/tm^ SStfttO. 6^m©i3 2&)gJESb, I©i3 2 &f 

3 i*®{c^ic^|ISgMi:lwi^^^ff^sio 2 ^^^^)^fbM3 3, 3 4 M 
bTT«*i:bfc. JBt±««a««a*l 0 4 SrldfiU'TS. 
[0 0 6 0] 

f bt, tCDTMM <£>SffilCHigh 0 3 /TE0S CVD Si0 2 13 6, 3 7 Sr^J&bT 

T*S<23l®^&R®S<z)e>*>gfl 1 <dxttv bT. H 1 (DMIMffl 

S5 0-8 OTCfciHSfcU £<0**C«J*fltaS*l 0 4 & 1 OdlR[«9tbfe. 
[0 0 6 1] 

«*S8 0TCfcbTi©ft^i:»«i«*i0 4S:»l0»|BS*bfc. £ 
tLfCjcU. Mftl3 3, 3 4(Z)*Jf{CS/U =r>BMfcR (T*fi*) 3 5*<J#J«S 

High O3/TEOS CVD Si0 2 13 6, 3 1 (Dtfim&flrl*. 
M»® 1 0 4<Z)*j»fflSS«Sl«)l6J6«ItHICi:bfc, 
[0 0 6 2] 

015 (a) J:y, *^M^m^KB(Z)^K*S&MV^fe^K^a i a$:^Tofe 



2 4 
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tt»T*tt, tff-Y KfiDJ&W *®3^sp«ftSnfcHigh Og/TEOS CVD Si0 2 S3 6# 

■tiXlC^UT, *®afcff#J ; 3l£-&-f ICHigh O3/TEOS CVD Si0 2 13 7 Sr^figb 
fetStS, 015 (b) ©<fce>iC, iK>f K3 8#£Cfey, i3 7 0$®« 

[0 0 6 3] 

©#«wfcv*ia»««fe^i-*Tifi*3 s, 3 4©*w*R«:ff'5 fc. ?»3 2}c 

*f-T£High O3/TEOS CVD Si0 2 13 6 AA- 1/ <y JM£ •£ |bJ_L 3 1* 

fcfe, _hBBHi£©7£SST*«, *j*RHK«J***!lftl*IitfcUT, High Og/TEOS 
Si0 2 fll&M^Tm&tf, i©i"j3>t*tift^t ^V*** 

Vi/uif-y-y (hmd s o) ^tDi/u^-v-z/^ i>u^h^i/^5> (tms) ^ 

©T-n/3^rS/S/5>a4f) tMfc&XX (WAtf, 0 2 , 0 3 , NO, N 2 0 © 
[0 0 6 4] 

Sfc, ffiSKK®lC^^-t«^»Ki: bTli, »*«E®i:S«)Tffitt3!)< Si0 2 HE 
(ZHSj^lC, P S G (Phosphosilicate glass) jgc, B S G (Borosi l icate glass) R 
XteB P S G (Borophosphosilicate glass) flg© -5 % V%-f tlfr £M V>T t> ± V». 
P S Gg?:^Itl.i^«^i: UTtt, OjhTEOStTMP (Trimethy 
lphosphite:P(0CH 3 ) 3 ) XttTMO P (Tr imethylphosphate:P0(0CH 3 ) 3 ) h ©M"o 
3tf*#fflV*&*l*. £fe> B S Gl?:^Itl>f^ffiMM^ £ btli, 0 3 il 
TEOStTMB (Trimethylborate:B(0CH 3 ) 3 ) iKDUmii^ Srjfjtf/S^ ?>tl 
*. MIC BPSGKfe/*K-r*»&©J*Kffi#:*fcbTH:, OjhTEOSiT 
MB tTMPXIiTMO P iKDM^if^t^PS^^U^o 
[0 0 6 5] 

±e*J6«©*H«!a©i:*K:, »«Htas*i 0 2, 103, I04(c 
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[0 0 6 6] 
[»«©»*] 

[0 0 6 7] 
[0 0 6 8] 

«£oT, ±B<0±^K:bTT*fi«£#ttS:?BSbfea*l)lBKUIHCVDi5S«{cg: 

o s§ v w & tc ti «> a t? z. £ # -e £ -5 . 

K • -T S W -e. «S»l!t © T*{S#tt S: s * -r * i t Tf * * . 

[msww^^mw] 

[Hi] 
[02] 
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9 



9 
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(a) (d) », ttmami <Dmm<Dmm<Drmmm^.w^m^m^m 

[03] 

(a) nm (c) «, ©n^©0ffi©-a®ascK®ax@{cfei-t 

[04] 

(a) (c) tt, *»WO«l<OHJ6©Jff*©-jt©*fl«axeKfeW 

« s i NjKfr&&sT*ws®©tt*^nv*H , r**. 

[05] 

[06] 

[07] 

(a) 75M (c) tt, #«l»(0«2©*ii©7§a*Ka3V*'t, T%*w#s>y=i 
> gftKt & « #1^© Tife*® & t0M0 T* * « . 

[08] 

h 2 o 2 aft t m it t © m& ^ v > x & -? mm m s & z> .. 

[09] 

(a) (c) (i, *»WO!»2©|S*©^*K:feV^T, T**ffi #2/ U 3 

>ifc'fblll"e***#fflT**M*R#i5SS:^'tWrffiH"e**. 
[01 0] 

mm&nwi.t it. t^^-ttk oowt%) hjaie-ft;*^* oowt%) 

tiWS*4:©^|iBtJ:b^ 1 : 1 : 5©tiCDtl : 10 : 5 0 © *© fcjf^ £:*§-£■©, 
[011] 
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;fc5i!9!©3g2©|gj6©7£J»tC;}3V>T, *®&J«*©8 0TCT?©#*B$|!8i:, M 
tft (0 5§ 8* Hr >© Wig. t © M ft £ a* ^ 9 5 7 T- & €> . 
[01 2] 

[Hi 3] 

(a) fit, *»W©*2©Hife<O^JKK:feV^T. TilA^'J 3>IftlT-fe 
5i^oSMIffia^t7n-ft-M'fetJ. (b) tt, TW^'Jn 

[014] 

##89i©3S 1 ©2SifcM©Ttt*H&K#afe*"r»T®BT?**. 
[01 5] 

(a) tt*»W©»2©*lg«©T«*lif*«*»S:a«'rWiiiiH'Tf*y, <b 
[01 6] 
[01 7] 

(a) (d) it, (K*«K:«6«ritJIilif©*»t»3l*ffiJcovxTn%'rWTlif 
[»-3©8iiS!J 

11, 2 1, 3 1 
1 2 TifcS, 

1 2 a mmmm. 

1 3 7K-9xji 

14, 25, 34, 35 i"j3>fftl (Til) 

1 5 Og/TEos sio 2 m mmm , 

2 4 J/ij3>gftI (TttJi) , 

3 2 81, 
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3 4 mmim. 

1 0 2, 1 0 3, 1 0 4 fe&ffllttS,, 
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[01] 



















SHt»J(c<fc£6g'fb 
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[02] 



(a) 



12a 



in? 




NH3 XfiNH3 + H202 



(b) 



H M M J M M 




13 
12 

1 1 



(c) 




^15 



(d) 




2 
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[S3] 



(a) 



OH 



OH 



OH 



- Si ~ O-Si -O - Si 

l i l 

o o o 

f I I 



(b) 



Si - 



r 
-Si 



O-Si - 



O 



(C) 



O 



O 



O 



-Si -O-Si -O - Si 

! I I 

O O O 



3 
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[04] 



(a) 



OH 



OH 



OH 



Si - N - Si -N - Si 
I I I 

N N N 

I I I 



(b) 



Si 
i 

N 

l 



-Si 
l 

N 

l 



— I- 

Si 

i 



(c) 



o 



o 



o 



- Si -O - Si - O - Si 

I i i 

0 o o 

- Si - N - Si - N - Si 

1 E I 
N N N 

l I I 
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[05] 



fSL 

m 

& 

it 

% 



120 



110 



100 



90 



80 



70 



60 



0.01 



TEOS/03 
APCVD 



: 450TC 
03?SS : 160g/m3 
J&M&Jg. : 600A/min 



"cr 




SiNM± 



□ ^cftt«j8%03 (in02)4 I 
150»mMa 



J I L. 



I ill I 



_l t_ 



0.1 
N H 



1.0 
(wt%) 



10 
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[B6J 



& 

m 

% 



120 



110 



100 



90 



80 



70 



60 



0.01 



TEOS/03 
APCVD 



f&M&fe : 450°C 
03»* : 160g/m3 
/?£SilJf : 600A/min 




SiNSg± 



_J I I !_l I 1 1 lJ 1 1 1 L 



0.1 
NH 3 3 



1.0 
(wtX) 



10 



6 
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H2O2+H2O GfiBMb?k%7jc) 



(b) 




12a 

12 

11 



15 



(c) 
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[H8] 



120 



110 - 



100 - 



m 




0 1.0 2.0 3.0 4.0 5.0 6.0 



H 2 0 2 2 



(wt%) 
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[H9] 




NH3+H2O2+H2O 






(b) 




12a 

12 

11 



15 
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[01 0] 
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[011] 




150 



&;£fl#R3 (min) 
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[HI 2] 



1 20 



n 1 1 — ry 



i — i | 1 1 r 



110 



>> ij □ >JM6SS1fi±Tfl!>* (1 00%) 



100 



£5 



90 



80 



!II|l£it&<DglK&l?&CD<il 



70 - 



... $...... 



60 



I III I I I 1_J I I I L 



10 



1 00 1 000 

HNOsjJgg (ppm) 



10000 



1 2 
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[El 1 3 ] 



(a) 



v 'J n >&<£M<DJ&i3L 




















£01 



(b) 























mm 



1 3 
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[|H1 4] 




103 
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[015] 
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[016] 

4 High 0g /TEOS CVD SiC^ BR 
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[HI 7] 



j j j j j 




ffiSE#2 001-3008762 



#2001-001759 



mm: 

J§ ^ * £ < , M&Tffi&te^miz <fc y i««Kiif^(0««K:*f-r 6 T««#tt 

&f&m&m 1 0 2 CDKlftJDIM 1 2 a {CifgSK 1 5 S 
tAKBl2alC, 72^-7, fcK5S?>, 75 7 5 7 ft-&tt*Wi£*l 

[9ftB] H2 



1 
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mm 2001-001759 
50100012267 

3lC*g ^Jt 7 0 6 9 

13$ 11220 



390002761 

3f£jRiP*t|2=BB3Tg 1 1 



2 8 # 



391007873 

^^fP^IS^S 2-13-29 

#ffA 
100091672 

*^fP^*l2B*^A^BT3Tg 1 1#7-^0jB 



l 
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ffi m a 



[390002761] 



i. xwmq 

ft Wi 



2000^ 6^130 

*^tP^EHB3 3TB1 lS28f 
>JK5S#5£dtt 



1 
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a m a 



[391007873] 



i. &wrb 

ft 3t 
ft * 



1 9 9 0^1 2^280 



K«flg»*2-1 3-2 9 



2 
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